Abstract: Room-temperature photoluminescence measurements are performed on GaInN/GaN multiple quantum wells grown on GaN-on-sapphire templates with different threading-dislocation densities. The internal quantum efficiencies as a function of carrier concentration and the nonradiative coefficients are obtained. GaInN/GaN multiple-quantum-well (MQW) light-emitting diodes (LEDs) are highly efficient semiconductor sources of short-wavelength visible light. However, the direct measurement of the MQW internal quantum efficiency (IQE) as a function of carrier concentration remains to be a continuing challenge. In this work, we determine the IQE of GaInN/GaN MQWs from the dependence of integrated photoluminescence (PL) intensity on excitation power [1] . We apply this technique to a series of MQW samples with different threading-dislocation densities and establish both the IQE versus carrier concentration and the non-radiative coefficient A. Our PL measurements employ selective optical excitation of the GaInN QW layers to minimize recombination in the barrier layers and carrier transport effects. This delineation is of interest to more clearly isolate recombination processes in GaInN MQWs, given the potential for carrier injection and carrier leakage to contribute to the "efficiency droop" in electroluminescence-based measurements of GaInN-based LEDs at high carrier densities [2] [3] [4] .
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The GaInN/GaN MQW LED heterostructures are grown on GaN-on-sapphire templates with different threading-dislocation densities by metal-organic vapor-phase epitaxy. For the three LED wafers in this study, named A, B, and C, we have measured total threading-dislocation densities of 5. 
where A and B are the non-radiative and radiative recombination coefficients, respectively, and η, which has the same value for the three samples, is a constant determined by the volume of the excited active region and the total collection efficiency of luminescence. Using Eq. 1 to fit the experimental data demonstrates that the quality of the fits is excellent, as shown in Fig. 1 . We can extract the IQEs of the three samples from the curve-fitting results. Furthermore, by assuming a value of B at room temperature of 1×10 −10 cm 3 /s [7, 8] , we can obtain carrier concentrations and the non-radiative recombination coefficients. In Fig. 2(a) , we present the measured IQE as a function of carrier concentration n for the three samples. Our results establish a high IQE value (64%) for the sample with a dislocation density of 5.3×10 8 cm −2 and demonstrate higher radiative efficiencies at a given carrier concentration for the samples with lower dislocation density. 
